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1 ,60 4-9/16 7-3/4"
VIL-021-F - 0 7 21 2 8,150 1,660 4-9/16" 7-3/4" 0 gt £ 2"
VIL-027-F 4 27 2 7,370 1,740 4-9/16" 7-3/4" 3! 3" 2"
VTL-030-G 30 3 8,270 1,770 4-9/16" 7-3/47 o3 3" 2"
VIL-034-H 34 5 9,420 1,810 4-9/18" f T34 3" 3" 2"
VTL-039-H | 39 5 8,860 1910 4-9/16" 1-3/4" 3" 3" 2"
VLA \ 1691 71 116 : :

VTL-095-K 95 10 21,150

10y 17500

VTL-082-K 82 10 22,400 8-13/16

YTL-092-L 92 15 24,980 3,940 5-1/8" 8-13/16" 6" 6" 2"
4,070 5-1/8"

8-13/16"

s
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4'1-3/4" 311-1/4"
VIL-171-L n 15 39,940 58" 6" 6-1/4" 3111447
VIL-185-M 185 20 43,150 58" 6' 6-1/4" CERRES TS
YTL-198-N 198 25 46,090 58" ' 6-1/4” 311747
VTL-209-O 209 30 48,630 58 ' 6-1/4" 31747
YTL-227-0 221 30 48,550 7 2-518" 8 1-13/16" 3 -4
i

G750

Notes:

1. Operating weight is for the tower with the water level in the cold water basin at overflow.

2. Unless otherwise indicated, all connections 6” and smaller are MPT. Connections & and larger are beveled for welding.
3. Fan horsepower is at 0" external static pressure.

4. Nominal tons of cooling represents 3 GPM of water cooled from 95°F to 85°F at a 78°F entering wet-bulb temperature.
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Modals
V04324, TO 1780

VI0-28-H: o

i 706148 12-7/8 i 2
VI0-14-F 7"6-1/8" 12-7/8" 23 nd 3P 20
VI0-19-G 7'6-1/8" 12-7/8" 3" 3" 2k
V10-24-G 9'0-1/8" 12-7/8" 3% 3" 2"
9 0:1/8" 12:7/8" 3 3 2"

2460

"~ 95,060

VI0-65-d° 16,860 g'0-1/8" 12-787 4" P
Vi0-75-K 18,435 9'0-1/8” 12-7/8" 4" 4" 2
VI0-78-K 17,990 10" 6-1/8° 12-7/8" 4" & 2
Vi0-88-L 20,420 10 8-1/8" 12-7/8" 4" 4" w2

MI0-1 LPBIBID b 3 T 61/ 2]
0-132-[. 30,600 5,191 11 6-1/87 23-1/4"
VT0-145-M 33,670 5,201 11 9-1/8” 23-1/4" 6" 6" 3
VT0-155-N 36,240 5,2 11 6-1/8" 23-1/4" 6" 6" 3"
V10-166-N° 35,265 5,650 13 3-1/8° 23-1/4" 6" 6" 3"
V10-176-0° 37,330 5,868 13 3-1/8° 23-1/4" 6" 6" 3"

Do not use for construction. Refer to factory certified dimensions.
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VT1-275-P 1 i ~ 2,350 | 15,190 8040 | 5 12 2-7/8% | 12 10-5/87 | 14+1/2"

VH-307-0 307 30 74,350 15,780 | 8,630 ] 49050 113 11-7/8"] 14 9.8/8" | 14> ¥ & | & 7
\T1-340-P 340 40 81,550 15,970 8,620 5140 {13 11-7/8°| 14'9:3/8" | 1412 | & | 8 7
VT1-375-P 375 a0 79,300 16,940 9,790 5140 - |15 4-5/8" | 16 2-1/8" | 142" 1 & | & 7
VT1-400-0 400 50 85,150 16,980 9.830 5180 |15 4-5/8" | 16 2-1/8" | 14-1/2° | & | & 2
VT1-415-R 90,250 17,100 9,950 15 4:5/87 | 16 2-1/87 | 14-1/2" I AT Pz
VI8 125046 2! | 1]

VT

Do not use for construction. Refer to factory.cettified dimensions.
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VT1-550-P 50, S L 165,080

2o , 12127 | (28"

Vi1-680-P .| 680 | 163,100 17,5801 10220 |13 1t7/8r ) atedset [z et a2 2
VH-750:P - f 7500 b @400 1 158,600 34,000, 19,520 10,220 | 15" 4-5/87 | 16 251/8" | 12-1/27 | (28t | 12" 2"
VT1-800-0 800 @50 -} 170,300 34,170 19,600 10,300 | 15" 4-5/8" | 16’ 2-1/8" | 12-12" L (yer] 12" 2"

VT1-830-R 830 2).60 180,500 34,410 18,840
V1582 : s

o 200850 0 61

15'4:5/8" 1 16'2-1/8" 12-12" ({8t 12" 2"

Notes:

1. Operating weight is for tower with water level in the cold water
basin at overflow.

2. Unless otherwise indicated, all connections 6" and smaller are
MPT. Connections 8" and larger are beveled for welding.

3. Fan horsepower is at 0" external static pressure.

. Fans on models VT1-416 through 600 must be cycled

. Nominal tons of cooling represents 3 GPM of water cooled from

simultaneously for capacity control. For additional steps of control
beyond on/off operation, a variable frequency drive, the
BALTIGUARD™ Fan System, or two-speed motors are
recommended.

95°F to 85°F at a 78°F entering wet-bulb temperature.
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The recommended support arrangement for the Series \/ Cooling Tower oons;sts of parallel{- beams
runnmg the full length of the-u it v_paoed as shown in the follo xhg drawing. Besides providing
“adequate support, the steel also: serves to raise the unit above any solid foundation to ensure access
ig‘ 'fomebmmmcﬁmemwmfmsmmmiaSmmsvcmdmgkmemnanmmmamsmdswmmt

= arrangement, consult your local BAC Representative.

8
o) . |
N 2 4) 758 MOUNTING
© . / ] I
L
R ® SUPPORT BEAM) EAN
Q ' SIDE
@ [ : - ] H
e B \_ouring oF T
& : . )
g:@ T s A
im .
o
%
% pa : » o
°r i > — » b 0
S OUTLINE OF UN
© & ‘
% | oy
ARINLETSIDE o »
: (4) 778 MOUNTING HOLES

ALLVTO MODELS & VT1-h208-P THRU N288-P & VT1-278-P THRU 418-R

2 '”‘ il ¥ ’
oy
C%?M%E OF UNIT—" @
§ &
] i ; | { i, i&:—»—g&

ARNLET 3iDE
& @) 7" DIAMETER  MOUNTING HOLES

el L R o T/B" st
] B |
¥ 1]

ALL VTO MODELS & VT1-N301-Q THRU NS10-P & VT1-418-P THRU 830-R
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| VTL-016.€ thru 030-H e 46"
VIL-045-H thris 079-K oy TR
VIL-082-K thru 095-K : e 1001114
QQ VIL-103-K thru- 137-M ) B th & 1 13" 11-1/2"
%g;,z} . .
P VIL-152-M thr 227-O LT eus 10" 11-1/4"
@ VIL-245-P thru 272-P - 7 814" 13'13-1/2"
A .

R

VT1-N209-P thru N255-P

iik

7:7-5/8"

100 7-1/2"
YT1-N301-Q thru N395-R : 7.7-5/8" 1677-3/47
VT1-N418-P thru N510-P 7.7-5/8" 22 8-114"
VT1-275-P thru 415-R 11"7-1/4" 10 7-1/2°
YT1-416-0O thru 600-P 1714 16! 7-3/4"
VT1-550-P thra 830-R 1 7-14” 22" 8-1/47
YT1-825-P thra 1335-S 714" 349"

Notes:

1. Support beams and anchor bolis are io be selected and installed by others.

2. All supporting steel must be level at the top.

3. Beams must be selected in accordance with accepted structural practice. The maximum allowable deflection of beams
under unit shall be as specified in the table above.

4. When determining the length of steel beams, allow for the length of vibration isolation rails (by others), as they may be

longer than the tower length shown above.

5. if point vibration isolation is used, the isolators must be located under the supporting steel, not between the support
steel and the cooling tower.
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VTI-NIB P TO N510-P

VTNZ09P ) ' ' 10 758" | 115.1/8"
V2200 2% 30 53,100 5 ' 3110 | 12 45e | e | 12 ] &

VT1-N240-P 240 40 57,950 € . 3,300 12" 4-5/8" '1-13°2-1/8" e .8t 8"

VTINB05 395 07 ) - , :
VT1-N418-P 418 (2)-40 120,600 18,460 10,680 8,580 10'7-5/8" 117.3-3/8" 11" (2) 8°
YT1-N440-0 440 {2) 30 106,200 19,110 11,300 6,200 1204-5/8" 1131 2-1/8" 11" (2) 8"
VT1-N480-P 480 (2) 40 115,800 19,480 11,680 6,580 12" 4-5/8" 13! 2-1/8" 11" 2) 8" 10"
YT1-N510-P 510 {2) 40 111,800 20,890 13,080 6,580 13 8-3/8" 1 14'6-7/8" 117 (2)8” 10"
Do not use for construction. Refer to factory certified dimensions.
Notes:
1. Operating weight is for the tower with the water level in the cold 3. Fan horsepower is at 0" extemal static pressure.

water basin at overflow. 4. Nominal tons of cooling represents 3 GPM of water cooled

(<} O O 3 ol

2. Unless otherwise indicated, all connections 8" and smaller are from 95°F to B3°F at & 78°F entering wet-bulb temperature.

MPT. Connections 8" and larger are beveled for welding. 5. Unit's casing section is the heaviest section.
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VI1-850-P . ) 165,060 o,sgo, 16,020 | 10220 | 12" 2-7/8" | 12 10-6/8" | 1212 :
VT1-680-P. | 680 | (240 163,100 321500 17,580 | 10,220 |13 11-7/8"| 14'9:3/87 | 122" | 98 | 12 2 ’
VI750-P | 7500 | (240 | 158,600 34090 719,520} 10,220 [ 15 4-5/8" | 167 2-1/8" | 12-127. | @8 | A2 2"
VT1-800-Q 800 TU@s0- | 176,300 34,170 19,600 10300 | 1574-58" |16 208" | 12172 L (287 | 12" 2
VT1-830-R 830 2) 60 180,500 34,410 19,840 10540 | 15'4-58" | 16'2-1/8" | 12-1/2" 12" 2
: - . RPN o p— —

150147781

Notes:

4. Fans on'models VT1-416 through 600 must be cycled
simultaneously for capacity control, For additional steps of control
beyond on/off operation, a variable frequency drive, the

1. Operating weight is for tower with water level in the cold water
basin at overflow.

2. Unless otherwise indicated, alt connections 6" and smaller are BALTIGUARD™ Fan System, or two-speed motors are
MPT. Connections 8" and larger are beveled for welding. recommended.
3. Fan horsepower is at 0" external static pressure. 5. Nominal tons of cooling represents 3 GPM of water cooled from

95°F to 85°F at a 78°F entering wet-bulb temperature.

o
¥y
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VT-Z7e-PTO41ER

VT1~75-P‘ 40 82,350 8,040 12772-7/8":} 112'10-5/8" ' 14-1/2" A B 28

VT1-307-O 307 30 74,350 16,780 8,630 4,950 113" 11-7/8"| ' 14" 9-3/8” 14-1/2" 8" 8" 2"

VT1-340-P 340 40 81,550 15,970 8,820 5,140 {13 11-7/8"¢ 14’ 9-3/8" 141127 8" 8" 2"

VT1-375-P 375 40 75,300 16,840 8,780 5,140 187 4-5/87 '} 16" 2-1/8” 14-1/2° 8 8" 2"

VT1-400-Q 400 50 85,150 16,980 9.830../ 5,180 15°4-5/8"' 1 16’ 2-1/8" 14-1/2" 8" 8” 2"

VT1-415-R 415 80 90,250 17,100 4,950 5,300 1657.4-5/8™ ¢ 18 2-1/8" 14-1/2" 8" 8" 2
> - 7 - -
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Principle of
‘Operation

Water
distribution

Gapacity range
{Single cell)

Typical
applications

| 220 - 1,350 Nominal Tons |

660 - 4,050 GPM at

95°F/85°F/78°F

Medium to large HVAC. &
industrial applications

Replacement of field erected
towers w/basinless units

128 - 428 Nominal Tons

384 -.1,284 GPM at
95°F/85°F/78°F

Medium HVAC & industrial
applications

Counterflow unit replacements
Crossflow unit replacements
Tight enclosures &

installations requiring a
single air inlet

BT LI TRSOTII,
AR

|enivwane:
RN

Gfavity’}

6 - 268 Nominal Tons

18- 804 GPM at
95°F/85°F/78°F

Small HVAC & industrial
applications

IP11 000177



Cooling towers provide evaporative coolivng for many types Qf systems. The specific application will largely

determine which BAC Cooling Tower is-best suited for:a projeci.

Comparison Table (http:Ilwww.baltimoreaircoil.comlenq!ish/Wp-cohient[uploadslzoogl'l O/CT Overview Chart.pdf)

Specific application assistance is available through your local BAG Representative {lenglish/representative-

search),

Principle of Operation

Cooling towers reject heat from water-cooled systems to the atmosphere. Hot water from the system enters the
cooling tower and is distributed over the fill (heat transfér surface). Airis induced or forced through the fill, causing
a small portion of the water to evaporate. This evaporation removes heat from the remaining water; which is
collected in the cold water basin and returned to the system to absorb more heat. Each cooling tower line,

although operating under the same basic principle of operation, is arranged a little differently.

Comparison Table (hitoJ/lwww.baltimoreaircoil. comfenglishiwp-content/unioads/2009/18/CT Overview Chart.pdf

Configuration
There are two main configurations of factory assembled cooling towers: crossflow and counterflow. In crossflow

cooling towers, the water flows vertically down the fill as air flows horizontally across. In counterflow cooling

towers, the water flows vertically down the fill as air flows vertically up.

IP11 000178
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Counterflow Configuration

Water Distribution System

Gravity Distributuion Basin

Cooling towers employ either gravity distribution or pressurized spray systems to distribute water over the fill.
Gravity systems, employed on BAC’s crossflow cooling towers, feature hot water basins mounted on top of the
tower above the fill. A series of spray nozzles in each hot water basin distribute the water evenly aver the fill.
Gravity distribution systems generally require minimal pump head, can be inspected while the unitis in operation

and are easy {0 access for routine maintenance and service.

Spray distribution systems, employed on counterflow cooling towers, feature a series of PVC branches or pipes
fitted with spray nozzles mounted inside the tower above the fill. These systems typically require 2 to 7 psi water

pressure at the water inlet and require the unit to be out of service for inspection and maintenance.

IP11 000179
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Spray Distribution

¥an System

The flow of air through most factory assembled cooling towers is provided by one or more mechanically driven
fans. The fan(s) may be axial or centrifugal, each type having its own distinct advantages. Axial fan units require
approximately half the fan motor horsepower of comparabyly sized centrifugal fan units, offering significant energy

savings.

Centrifugal Fan

IP11 000180
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Axial Fan

Centrifugal fan units are oapable of overcoming reasonable amounts of external static pressure (<0. 5" or12.:7mm
of H,0), making them suitable for both indoor and outdoor nnstaliatlons Centnfugal fans are.also mherently
vvqmeter than axial fans; although the dlfference Is mmlmal and can often be overcome through the apphcation of

.opttonal low sound fans and/or sound attenuatlon on axial fan units. -

induced Draft

“The ax;al fans of induced draft equ;pment are mountedin.the top deck of the umt minimizing the impact of fan
- noise on nearby neighbors and provxdmg maximum protection from fan icing with units operating in sub- -freezing
conditions. The use of corrosuon resnstant matersals ensures long life and minimizes mamtenance reqwrements for

the air handling comppnents.

Forced Draft

Thefans are located on the air inlet face at'the base of forced draft towers, facilitating easy access for routine
maintenance and service. Additionally, the location of these components in the dry entering air stream extends

component life by isolating them from the saturated discharge air.

Capacity Range

Product capacities are called out in terms of nominal tons. A nominal cooling tower ton is defined as the capability
to cool 3 GPM (0:18 Ips) of water from a 95°F (35.0°C) entering water temperature to.an 85°F (29.4°C) leaving
water temperature at a 78°F (25.6°C) entering wet-bulb temperature. Nominal conditions are typical of

conventional HVAC designs: in most parts of the country, but will not apply to all projects. BAC offers selection

software (http:/lwww baltimoreaircoil.com/english/product-selection-software) to evaluate the performance of a

tower at many conditions.

All capacities shown in the comparison table (hitp:/lwww.baliimoreaircoil.com/english/wo-

content/uploads/2009/10/CT Overview Chart.pdf) are for a single cell. Multiple cell selections can be applied to

achieve larger capacities.
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Operation and Maintenance _ DAL e
Initial and Seasonal Start-Up . .. ... .. TR A NS
Extended Shutdown . 000 00 s SRR et N2

DetailedComponentt\/iamtenanceProc;edures B e SN S A R N53

ColdWaterBasm L e e s e e e .N53
FaN i s et e e e e s L N
Fan Drive System . ... ........ : e e e ..N54
Fan Motors ..ot
Fan Shaft Bearings
Sleeve Bearings . . .

‘

WaterDlstnbutronSystem e S s e ceilo o NGB
Water Level Control .. .....

, Eliminators

Fan Shaft and

Beanng
Spray
Branches

Centrifugal Fan: -

Spray
Nozzles

Strainer Assembly

Water Make-up Valve Assembly

Figure 1 - VTL Low Profile Series V Cooling Tower

Locking Collars ............ ... oo L INBE

IP11 000183



Spray Header

Casing

Figure 2a - Heat Transfer Casihg Section for V10
-and VT1 Cooling Towers

Water Make-up Valve
Assembly

Fan Housing
Adjustable Float

Access Door Fan Screens

Strainer
Centrifugal Fan

Fan Motor
Fan Shaft

Fan Drive

Fan Bearing

Figure 2b - Basin Section for VI0 and
VT1 Cooling Towers
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= lnspect general oondmon of the ‘Unite and check”
- unit for.unusual noise or vibration -

-} Clean.and flush: basin

Inspect spray. niozzles

<) xe

P

~Clean basin strainer

HKEX[X

Drain basin:and.piping

Check and adjust water level in basin
Check operation of make-up valve
Check and adjust bleed rate

=

HKIX]X
=

>

X
Inspect protective finish . X
Mechanical equipment system:
Check belt condition
Adjust belt tension®
Lubricate fan shaft bearings

Inspect heat transfer section

XEXPXEX
=

Lubricate motor base adjusting nut

Check:drive alignment ; - e B X
Check motor voltage and current
Check:fan bearing Jocking collars

Check fan motors for proper rotation
Check fans for rotation without obstruction

HKEXEXEX
x

WARNING: Do not perform any service on or near the fans, mdiors, drives,for inside the unit without
first ensuring that the fans and the pumps are disconnected and locked out. .

NOTES: :

1. Recommended service intervals are for typical installations: Different environmental conditions may dictate
more frequent servicing. ’

2. When operating in ambient temperatures below freezing, the tower should be mspected more frequenﬁy
Refer to:“Cold Weather Operation” on Page N102 for more details.

3. Tension on new belts must be readjusted after the first 24 hours of operation and quarterly, thereafter.

> |f the unif is mounted on vibration isolators or isolation rails, refer to the vibration isolation manufacturer's
guidelines before loading/unloading weight from the unit.

+ Verify fan and system pump motors are disconnected and locked out.

= Conduct external inspection of the equipment. Check for leaks, corrosion, and any siructural damage.

- Inspect piping and connections.

= Drain the cold water basin with the strainers in place.

> Remove all dirt and debris from the fan guards.

= Clean all mechanical components.

= Flush the cold water basin interior to remove any accumulated dirt and debyis.
= Remove, clean, and replace the strainers.
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At seasonal s’zar’c—up or-after prolonged shutdown check the motor

insulation with-an insulation tester priorto the motor start-up.

Prior to the seasonal start-up, check and adjust the belt tension. At
the initial start-up, the belt tension may not require adjustment as-
the drive will be properly tensioned at the factory prior to shipment.

» Start the fan motors and check for proper fan rotation.

« Run the fans in. manual- mode for several minutes to check for any
unusual noise or vibrations. '

= - Check that the float operated make-up valve is operating freely. -

WARNING: Check to ensure the controls for the farnn motors are
set to'allow a maximum of 6 on-off cycles per hour.

Figure 3 - Water Make-up Velve
Assembly o

WARNING: Do not perform any service on or near the fans, motors, and drives, or inside the umi
without first ensuring that the fans and the pumps are dlsconnected and locked out..

+ - Prior.to seasonal start-up, lubricate the motor base adjusting screws (see Figure 6 on-Page N55) and the
fan shaft bearings. At initial start-up, no bearing lubrication is requlred since the beanngs are factory
lubricated prior to shipment:

o Fill the cold water basin with fresh water to the overflow level via the make-up valve.

o Water treatment for new installations; Initiate the biocide water treatment program at this time. Refer to
“Biological Control” on Page N106 for more details.

o Water treatment for seasonal starf-up or after a shutdown period in excess of 3.days: Resume the
biocide treatment program and administer a shock treatment of appropriate biocides prior to operating
the fans. This will eliminate accumulated biological contaminants. Refer o “Biological Control” on
Page:N106 for more details.

° Set the make-up valve float so the water shuts off at the overflow level.

+  Start the system pump. See “Water Distribution System” on Page N56 for more details.

+ Open the valve in the tower bleed line; and adjust the bleed by closing or opening the valve.

> .Once the unit is operating, check the current and voltage of all three phases (legs) of the fan motors with a
heat load on the tower under warm ambient conditions. The current must not exceed the nameplate
ratings.

» Check the operation of the optional vibration cutout switch.

After 24 hours of operation under thermal load, perform the following services:
> Check the tower for any unusual noise or vibrations.

> Check the operaling water level in the cold water basin.

> Adjust make-up valve if necessary.

s Check the belf tension and readjust if necessary.

WARNING: Do nof perform any service on or near the fans, motors, and drives, or inside the unit
without first ensuring that the fans and the pumps are disconnected and focked out,

Perform the following services whenever the cooling tower is shutdown in excess of 3 days:
« If the unit is mounted on vibration isolators or isolation rails, refer to the manufacturer's guidelines before
loading/unicading weight from the unit.
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h as leaves and'dn’t from the mtenor and exterior 'f'the umt
f.lean and flush: the co!d Water basin with the basin strainers in place. :
‘Leave ’rhe cold water basin dram open sorain and meltmg snow. WJH drarn ‘rom the tower
Clean the basin siramer and re-install. :

Lubricate the fan shaft bearlngs,- otor base ‘and motor base ad}ustmg screw. :
“Glose the shut. off valve inthe make -up water line (supphed by others) and drain all exposed make- up
water piping. Heat trace and msulate all exposed piping:

Slean all debns suc

> Inspect the protective finish on the unit: Clean and refinish as reqwred Refer to “Corrosion Protection” on
Page N104 for more details. -

= -Secure thefan motors starting device in the “OFF” positionto ensure persona! safety i in case of future
inspection orservice.

As water cnrculatmg though the coohng tower is cooled it col!ects in the cold water basin and passes through
- the suction strainer into the system. The cold water basin is constructed from one of the following matenals of
" construction and the following maintenance apphes to all basin materials of cons’cructlon
* Galvanized steel o
° Thermosettmg Hybrid Polymer
* Type 304 stainless steel

VT0-12 to VT0-116 . 18-1/2" 13-3/8"
VT0-132 1o VT0:176 1 21-112% 16-5/8"
VT 1-N-xxx 31" S 17"
VTA-X%K 24:1/2” B : 14”

> The make -up valve controls the operating level, which is mamtamed at the ievels shown in Table 2.

+ The operating water level in the cold water basin will vary with system thermal load (evaporation rate),
the bleed rate emp!oyed and the make-up water supply pressure.

< Check the operating water level monthly, and readjust the float when necessary to maintain the
recommended operating level. '

WARNING: Openings and/or submerged obstructions may exist irr the boftom of the cold water basin.
Use caution when walking inside this equipment,

= Inspect the cold water basin regularly. Remove trash or'debris accumulated in the basin or on the strainer.

= Quarterly, or more often if necessary; drain, clean, and flush the entire cold water basin with fresh water.
This will remove the silt and sediment, which normally collects in the basin during operation. If not
removed, sediment can become corrosive and cause deterioration of the protective finish of metallic
basins.

= When flushing the basin, leave the strainers in place to prevent the sediment from re-entering the system.

-  Remove the strainers after the basin has been flushed.

» Clean and replace the strainers before refilling the basin with fresh water.

= Adjust the float to maintain the design operating level. See Table 2: “Cold Water Basin Water Levels.”
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: (f ’fhe umt is already in ope !on ‘while the fans are still runmng,.check for any unusual noise or: VIbratfon
: Wrth ihe fans off and the motor locked out and tagged, check the general condition of the fans:
!nspect for any:loose or missing bolts in thelocking collar and fan shaft bearings.
e Ro‘tatron Turn'the fan shift y.hand to ensure that the fan moves freely wrth no rough spots, blndmg or
other malfunctions that could cause vibration or fan motor overload.
‘s Direction of Rotation: On initial start-up, orif.the fan motor has been rewxred bumn the-fan motor and
note the direction of rotation.
ﬂperaﬂon ‘Oninitial start-up, runthe fan in‘the-manual posmon for several mmutes and check-for any
unusuai noises or vibration.

~ﬁzs#%§%eé
e These drives require a perlodro check of the belt condition and when necessary, tensxon adjus’rment The
recommended service intervals are as foliows:

o Initial Start-up: Setvicing is not requrred prior to lmtral tower start-up The drive has been tensroned
and aligned at the factory.

o Seasonal Start-up: Readjust the belt tension.

o Operation: After the first 24 hours’of operation, readjust the belt tension on a new unit start-up or
installation of a new belt. Thereafter, check the belt condition monthly, and adjust tension as
necessary. Readjust tensxon at least once every 3 months

-Belt tension check:

0 Place a straight edge along the belt. from sheave to sheave as shown in Flgure 4a; or'use atape
‘measure as shown in Figure 4b, to'measure belt deflection.

o Apply a moderate force by hand (approxrmately 15 lbs/6 8 kg) evenly across the width of the belt in’
the center of the span between the sheaves.

o Thereis adequate belt tension n‘ the belt deflects between 1/4” and 3/8" as shown in Figures 4a
and 4b

N 1H770 347 DELECTION = PROPER BELT TENSION

Pigure 4a Figure 4b

Belt Tension

« - Belt tension adjustment (if required):

o Loogsen the lock nut on the motor base adjusting screw.

o Turry the motor base adjusting screw clockwise to tension the belt, or counterclockwise to relieve belt
tension: During adjustment of belt tension, rotate the drives several times by hand to evenly distribute
the tension throughout the belt.

- When the belt is properly tensioned, retighten the lock nut on the motor base adjusting screw.

NOTE: There should be no “chirp” or “squeal” when the fan motor is started.
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5 : g : 17167,
'The straight edge should con’zact aI! four pointsas: 1 : = M%‘ ;
shown in Figlire 5 indicating roper drive alignment. ‘ : Chuilygy
There should be'no more than 1/16” devuatzon from - I
follr points of contact: - ' o Poit o Coniae
in-case of realignment, loosen the motor sheave and - :
align it with the fan sheave. Allow 1/4” for draw~up as Figure 5 Smndam Drive Alignment

the bushing screw is retlghteneo

7
-

Series V. Coohng Towers and Low Profile Cooling Towers use cooling. tower duty, premlum efficient; totally
_ encfosed smgle speed smgle-wmdmg reversnble ball bearmg type mot s) ,

= Clean the outslde of the motor at Ieast quarterly:-to'ensure proper ‘motor: coolmg ;
° After prolonged shutdowns, check the motor znsulatlon with an msulatron tester prior to restartlng the motor

: Coat the motor base slides and adjustmg screws (see Fzgure B) every 3 months using good.quality corrosion
' mhlbmng grease such as one reoommended for Iubncatmg thefan shaft bearmgs

N

Figure 7 - Ball Bearing

The fan shaﬁs are supported by ball bearings (see F}gure 7). Each bearing is equipped with a lubrication fitting
and:locking collar.

Under normal operating conditions, the bearings should be greased every 2,000 operating hours or at least
guarterly. The bearings.should also be greased at seasonal start-up and shutdown. Only lubricate the
bearings with one of the following water resistant inhibited greases which are good for ambient
temperatures ranging from -88°F {-53.8°C) 10 250°F (121.4°C)::

Amoco. - Rycon Premium #3 Exxon - Polyrex® EM Shell - Alvania #3

Chevron -SRI Exxon - Unirex N™ Shell - Dolium “R”

Citgo - Polyurea MP2™ MobilGrease® - AW2 SKF - LGHP2™

Conoco - Polyurea 2™ Shell - Alvania RL3™ Unocal 76 - Unilife Grease™

Only lubricate the bearings with a hand grease gun. Do not use high pressure grease guns since they
may rupture the bearing seals. When lubricating, purge the old grease from the bearing by gradually adding
grease until a bead of new grease appears at the seal.

IP11 000189



be‘checked and reﬂled severé ] rﬁes durmg the first severai hours of opera‘tlon unm the’ bearmgs reacb
operatmg temperature - : :

70°F to 100°F | Regal R& 0 320 | Teresstic 220
30Fo70F | OP202BPl L pigal R& 0150 | Terssstic 100
5°F to 30°F Regal R& O 32 .

95F to 5F 582627P1 Capelia 32 Teresstic 32

Caution: Do not use oils containing detergents for bearing
lubrication. Detergent oils will remove the graphite
in the bearing sleeve and cause bearing failure.
Also, do not disturb bearing alighment by
tightening the bearing cap adjustment on a new
unit as it is torque-adjusted at the factory.

‘Higure 8- S]eeve Bearing.

Each eccentric locking collar should be checked quarterly to ensure that the inner bearing race is

secured fo the fan shaft. The Iockmg collar can be set using the followmg procedure (see F;gure 9):

s - Loosen the set screw. :

s+ Using a drift.pin.or cen‘zer punch; tap the collar (in the hole prowded) tangentially.i in the direction of rotation
while holding the shaft."

s Retighten the set screw.

re ™,

Tigure 9 - Locking Collar Assembly Figure 10 - Nozzle Spray Pattern

The hot water is distributed through a corrosion resistant polyvinyl chloridé (PVC) spray distribution system.
The drift eliminators are-also made of PVC, which require no protection against rot, decay, rust, or biological
attack.

The spray nozzies and heat transfer section should be inspected and cleaned each month. The
inspection procedure is as follows:

» Shut off the fan, lock out and tag out the fan motor, but leave the system pump running.

> Remove the drift eliminators to allow a clear view of the spray distribution system and nozzle patterns.
« Check to see if the nozzles are all spraying consistently and producing the spray pattern in Figure 10.
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There are two types of water level controls used on BAC units:
s Mechanical make-up valve assembly
« - Optional electric water level conirol package

The Series V water make-up valve assembiy is located Wsih:r easy reach from the access door at the
- connection end of the unit. :

P
Wy

Aﬂoat-operated mechamcal water make-up assembly is furnished as standard equipment on the ‘unit. The
standard make-up assembly consists of a corrosion resistant make-up valve connected to a float arm -
assembly actuated by a polystyrene-filled plastic float. The float is mounted on an all-thread rod held in place
by wing nuts. The cold water basin operating water level can be adjusted’ by repositioning the float'and all—
thread rod using the wing nuts provided. ;

© NOTE: If the unit has been ordered with the optional electric water level control packagé oris intended for
remote sump application, a mechanical water make-up valve will not be provided:

i »gwcs‘s\m At plenance;

+“Inspect the make -up valve assembly monthly and adjust if necessary.

s - Inspect the valve annually for leakage. Replace the valve seat if necessary.

¢ Maintain the make-up water supply pressure between 15 psig and 50 psig for proper operation. BAC
recommends a surge protector (provided by others) for pressures over 50 psig.. :

» - Set the initial basin water level by adjusting the wing nuts, so that the make-up valve is completely closed
when the water level in the cold water basin is at the overflow connection.

» - With the design thermal load and the average water pressure (15 to 50 psig) at the valve, ‘the above setting
will produce operating water levels as stated in Table. 2 on Page N53.

o [f the thermal load is less than the design load at the time of unit start-up, the procedure may produce
operating levels greater than those shown in Table 2. If operating levels are higher than specified, readjust
the float in order to attain the recommended operating level.

»  Closely monitor the water level in the cold water basin and adjust the level if necessary during the first 24
hours of operation.

« - Operating at the recommended water level will ensure that the unit basin contams sufficient water: volume
to prevent air entrainment in the circulating pump during system start-up and provides sufficient excess
basin capacity to accept the total system puli-down volume. '

As an ophon an electric water leve! control package is available in lisu of the mechanical make-up assembly.
The package consists of a probe-type liquid level control'-assembly and a slow-closing solenoid valve.
Stainless steel electrodes, factory-set at predetermined lengths, extend from an electrode holder into the cold
water basin.

¢ Clean the smmless steei electrodes periodically to prevent accumulations of scale, corrosion, sludge or
biological growth, which could interfere with the electrical circuit.

= The water level is maintained at the recommended operating level regardless of the system thermal load.
Therefore, it is not recommended that the operating level be adjusted.

- During the start-up of units equipped with the electric water level control package, by-pass the control unit
in order to fill the unit to the overflow connection.
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. BAC parts are the “Pen’ect Frt” for: your cooling fower. These parts are specn”cally desxgned engmeered and R
“manufactured to work in'a cooimg tower environment. ' They .are the nght parts at compe’utnve pricing leveis and
- BAC offers the best deliveries in the industry.

BAC stocks most common repair and retrofit parts in our Parts Depot® and can ship other parts, ofteri overnight,
from any of our.three manufacturing facilities strategically located in California, Delaware, and Illinois. In addition,
most BAC Representatives maintain a local inventory of commonly used parts.

Even with this fast delivery capability, it is still recommended that certain essential, emergency repair parts be
maintained in your local inventory, to minimize any potential downtime:

s
EX

Bearing set
Float valve or repair kit
Float ball
- Solenocid valve (if unit is equipped with eﬂecﬁﬂc water level con&mﬁ)
Powerband or set of belts
Spmy nozzle kit with grommets
Basin heater and low water cut out
Door géskei
Strainer (inlet and suction)
Fan and sheave bushings
s—?um;@p seal and gasket kit for coil products

Automatic bearing greaser refill kit

Spray pump for coil products

Fan or fan wheel
Fan shaft
Sheave set

Fan motor
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: :;Remote Sump Apphoa‘uon

~ Cold Weather Operation ........ LN e e e i e = N102
: lnspectxon and Maintenance ........ ... ooooooii A e S ‘N‘IOZ
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Corrosxon Protection ... ... .l L S U S N N104.
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Electromc Vibration Cutout SWItoh e i s ol e .. ..N110
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FactoryAuthonzed Parts VA e e e e s N2

® Apphcatlons utmzmg variable frequency dnves (VFDs) for fan motor control must use inverter duty motors
built in compliance with NEMA standard MG-1, Part 31.

s The standard efficiency fan motors are not mtended for mverter duty and will not be warranted if so
applied.

= On installations with variable frequency motors; do not operate the standard gear drives below 450 RPM
motor speed (gear input speed). For speeds less than 450 RPM, a low speed optron gear drive. must be
supplied.

= Continued operation at a resonant frequency condition will result in torsional vibrations within the gear,
which can damage system componenis. The most common indicator of torsional vibrations is an unusual
rumbling or grinding noise from the gear drive at a sharply defined speed. The noise will disappear when
the speed is increased or decreased. This noise is not indicative of a defect hut results when the vibratory
torque exceeds the drive torque causing the gear ieeth to separate and clash together very rapidly. On
variable frequency applications, avoid operation close to a resonant speed by locking out resonant
frequency ranges.

= At start-up, increase the variable frequency drive from 0 RPM to maximum motor speed. Gradually
increase the speed and observe the unit for the onset of any unusual rumbling or grinding at specific
speeds. These resonant speeds (+/- 10%) should be “locked out” by the variable speed drive. Continuous
operation at resonant speeds can result in fan failure and possible personal injury or damage.

» Please refer to the manufactureris variable frequency drive recommended start-up procedure for further
information or consult with your local BAC Representative for any VFD applications. For projects with BAC
controls, visit www.BaltimoreAircoil.com.
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v,BAC products canbe operated at subfreezmg ambrent temperatures provided proper operatmg methods are
established and dmgenﬁy fo!lowed

- :Carry out 1he frequent vxsual mspechons and: routme mamtenance services dunng operation in subfreezmg
weather,

- Ensure all controls for _capacity and freeze protection are set proper!y and functioning normally.

= Prevent exoessrve!y high water levels and possible overflow of the cold water basin due to over pumpmg,
c!ogged strainers, or make-up valve malfunction.

< Resolve any icing condition that may severely develop to damage the unit or the supports or rmpair the:
system performance

: There are ’fhree basrc operatlona! methods which can be used to provide the systemig required cooling:
Temperature Settmg, Fan Control, and Dry:Operation”. The method of controls employed on'a given

~ application depends upon the clrmatrc extremes which are expected, the variations in heat load that will be
_encountered, and the compatlblh’ty of the control system with other portions of the installation. Effective i lcmg
‘contro! in: subfreezmg ambient conditions er reqwre a comblnatlon of these three methods.

' "NOTE Dry Operatlon applles only to closed crrcurt cooling towers and evaporative condensers.

I»‘(“gﬂ
Low leaving ﬂurd temperature promotes ice formation:. Dunng operation in subfreezmg ambient temperatures,
maintain the !eavmg fluid temperature as high as possible. Ensure the unit operates with the maximum
possrble heat load. The recommended minimum fluid temperature is:

¢ 43 F (6. 1°C) for Croesﬂow Cooling Towers :

- B50°F {102 C) for Closed Circurt Coolmg Towers with water (non-glycol)
* 45°F (7.2°C) for Closed Circuit Cooling Towers with glycol

Fan Controb

Reduce the unit oapacrty by cycling fans thus moduhtmg the airflow through the unit. Rapid on-off cycles can
cause the fan motor to overheat. Set the controls to allow a maximum of 6 on-off cycles per hour. Periodically,
cycle'the fans off to prevent ice formation and/or to melt ice that accumulates on the intake louvers or
combined inlet shields and face of the fill.

vt Operate each unit with the highest thermal load it can handle, rather than evenly dividing the
totai heat load across all cells. During prolong periods, bypass the idle uniis-and drain the basins.

5 srss i the unit is equipped with 2-speed motors or BALTIGUARD ™/BALTIGUARD PLUS™
Fan System operation at a lower speed may be sufficient to prevent icing.. When 2-speed motors are used,
the motor starter should include a minimum 15 second.time delay when switching from high fo.low speed.

- VFDs offer the most precise method of capacity control, by modulating fan motor
speed. \Nhen using VFDs avoid operating at or near “critical speeds.” Units with VFDs require inverter duty
motors.

in subfreezing ambient temperatures, cycle the fan off for 5 minutes every 15 to 20 minutes for each cell. If ice
continues to build on the louvers, decrease the on-time. Observe inlet louvers of the towers every 4 to 8
hours,
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S Usean industrial grade lnhxb;ted glycolsoluﬂon for protectlon agalnst Coﬁ‘freeze-up When the use of glyco! lS
not practxca[ the system must be desxgned to meet both minimum ﬂow and minimum temperature
: rec;unremems
‘Recommended solutions are an mdustnal grade mhrbrted ethyfene glycoi or propyiene glycol solution.
* The Product & Application Handbook provides the coil volumes for Models FXV, HXVVF1, and VEL. Caoil
volume for CXV, VC1, VCL, and VCA condenser models using liquid cooling circuits is job specific.

: When a glyco! solu‘uon is not utxhzed operate the system to meet both of the fo”owmg conditions.

= Maintain the minimum recommended flow through the coil at all the times (see Table 5).

e -Maintain a minimum heat load’ on the cxrcu!atmg fluid so. that the temperature of the fluid Ieavmg the con S

~will not fall below. 50°F (10°C).

< To maintain the leaving fluid temperature at 50° F (102 C) when the process load is extreme!y hght or shut fo
- off, apply an auxiliary heat load to the oircu!atlng fluid: :

: .Table 1 Mm1mum Coil Flow '

i VF1-048

IFExvoaax. n 150 | |[VFtorz .

CEXV-Bxx . SRR 21100 VF1-096; VF1-144N :
FXV-QBxx, FXV-TEXX.: 20 220 VF1-144; VF1:216N
FXV-288; F-288-2Tx, 364-X1x 275 VF1-192; VF1-288N,
FXV-364-2Tx, 364-xQx " v+ b0 550 VF1-288, VF1-432 " y
HXVBxx . S0 VFL-012 thru VFLL048 0 L 65
HXV-QBxx © 2200 b EVFL-072 thiu VRL:096 125
VF1-009, : s S :
VF1-018 VF1-027, VF1-036

Closure Day i nsylation
The amount of auxiliary heat required can be substantxal(y reduced by the use of a posmve closure damper
hood and insulation. The heat loss data can be found in the corresponding product section of this handbook.

et
Y Ll

Do not drain the coil as a normal method of freeze protection. Frequent draining promotes corrosion inside the

coil tube. However, draining is acceptable as an'emergency method of freeze protection if the coil is not

protected by a glycol solution. If the coil is not protecied, an automatic drain. valve and vacuum breaker are

recommended to drain the coil if flow stops or fluid temperature drops below 50°F (10°CY when the ambient

temperature is below freezing. Contact your local BAC Representative for guidelines on the installation of an

emergency coil drain system.

= Further protection against coil freeze-up is possible with the installation of an alarm to alert personnel when
the temperature of the fluid leaving the: coil: falls below 50°F (10°C).

+ For evaporative cooling applications only, the glycol solution will maintain the leaving fluid temperature as
low as 45°F (7.2°C). Contact your local BAC Representative for necessary precautions.
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. Cold 4&:“ Eeem ?‘»‘gei sction . - e
- The basm water could: freeze when the umt is shut-down and exposed o subfreezmg amblent temperatures

IndoorSurin: The ideal method of protec’uon is & remote sump ocated in'a-heated indoor area. When-the
circulating pump ‘stops, the water i in the connecting piping. WI” dram by gravity to this indoor stmp..

Basin Heaters: On applications Wxthout a remote sump; provrde heat to the:cold water basm Electncal
immersion heaters, steam coils or hot' water coils' can provide the requxred function. Contact your Iocal BAC
Representative for details.

H § ey
SV e LT

I: An electric water level control will maintain the proper water level regardiess of
he ’cherma! load or variations in-make-up water supply pressure. The two-position, slow closing solenoid valve
provided in the BAC electric water level control package also minimizes valve freezing problems.

Feat Tracing: Heat frace and insulate all exposed water piping including pump piping below the overﬂow
Ievel external header cleanout (PT2 only) and make-up water Imes with electrical heater tape.

» Eliminate all waterin the optlonal EASY CONNECT® Plpmg Arrangement (Senes 3000) and in aH mtema!
piping when the tower is idle.

* ltis essential to drain water from the EASY CONNECT® Piping Arrangement and internal piping ‘whenever
the potential for freezing temperatures exits. Drain the water by using 1/2” NPT drain port located on the
inboard side of the EASY CONNECT®Piping Arrangement.

= There are three recommended methads for draining the piping:

0. Preferred: Install: a-normally open 1/2” solenocid valve on the 1/2" drain connection of the EASY

- CONNECT® Piping Arrangement. Wire the valve in the pump circuit such that the valve closes when
the pump is energized. Select the solenoid valve to operate with a minimum pressure differential of 0
psi; which'is:required to limit the static head imposed on the valve from the water column. :

o Install a 1/2" manual valve on the 1/2” drain connection of the EASY CONNECT® Piping Arrangement.
Open the valve during the cold weather operation. Keep the valve closed during the warm weather to
achieve full thermal performance. _ .

o. Remove the 1/2" plug from the /2" drain connection of EASY CONNECT® Piping Arrangement durmg '

: the cold weather operation. Reinstall the plug during the warm weather to obtain full thermal
performance.

BAC products are constructed of corrosion-resistant materials. The fill is made of a polyvinyl chioride (PVC),
which requires no protection against rot, decay, rust or biological attack.

Other materials listed below are used in the equipment construction: .

~ 51 Inspect the galvanized steel components for blemishes or corrosion. Wire
brush and recaa‘c the eﬁecte areas with a cold galvanizing compound such as zinc rich compound (ZRC).

; . Galvanized steel components protected with the
Thermosetting Hybrid Polymer may develop scratches, scrapes or blemishes. Touch up these with a repair kit
(BAC Part No. 16-133P). In the unlikely event that the damage is more extensive than simple scratches or
minor blemishes, contact your local BAC Representative.

s: Inspect stainless steel.components for signs of blemishes or corrosion: Clean

wnth stainless steel Wool as necessary [f more extensive corrosion is prevalent, contact your local BAC
Representative.

§ C yesior {§ s: Series 3000, dual air inlet FXV, and CXV-T products
are provxded wm FRP Casmg panels as standard Inspect the casing panels for accumulation of dirt and clean
them with soap and water as necessary.
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ratches or blemiskhe‘s espec;a"
rethane caulkmg such as Vulken

: ::__'Pro'tectlon System for s:gns deep
_these up with either rubberized pol
o (BAC Part No: RK1015) i

Fultnuded F ’3» % inforced ?i}we},t@g £ *Z‘*%?W) Components: Series 3000 Cooimg Towersare
optionally provrded with PFRP hot water basins.‘Inspect the basin oanels for accumulation of dirt- and c}ean
them with soap and.water as necessary.

B Cormsxon Red rust on s’[ee! components and “white rust” on galvanized surfaces will affect the longevity
of the unit.

- Scale Formation — Scale not only reduces heat transfer and system efficiency, but also may lead to under
deposit corrosion. S '

- Biological Fouling — Slime and algae formations may reduce heat transfer, promote corrosion, and harbor
pathogens such as Legionella.

Since the quality. of the ambient air and make-up water varies significantly from job site to job site, BAC
strongly recommends obtaining the services of a competent water treatment specialist prior to the initial start-
up of the evaporative cooling equipment. Additionally, to protect against the risk of Leglonella contamlnatzon
never operate the cooling equipment w;thout adequate biological control.

2

7

i

/7;;/7
=

» - To control corrosion and scale, maintain the water chemistry of the recirculating water within: certain
parameters. The specific measures required vary from system to system and are dependent on the
chemistry of the make-up water, the metallurgy of the piping and heat transfer devices exposed to the
recirculating water, and the temperatures at which the system will be operating:

- Bleed/blowdown, the continuous flow of a small portion. of the recrrculatmg water to a.drain, is: used to
control the concentration of dissolved solids. On rare occasions, this may be adequate to control scale and
corrosion. More . often; however, chemical scale and corrosion inhibitors are necessary, which’ ralse the
allowable level of dissolved solids without the risk of scale and. corrosion. :

> Keep the chemically treated water within the guidelines given in Table 2. In cases where bleed/blowdown
alone is being employed for corrosion and scale control; without-chemical treatment your water treatment
specialist may recommend more conservative limits than those shown in Table 2.

" pH : : 6.5 10 9.0

Hardness as CaCOg

30 1o 750 pprm

Alkalinity as CaCO3

500 ppm maximum?

Total Dissolved Solids (TDS)

1500 ppm maximum

Conductivity 2400 micromhos™
; 250 ppm maximum Cl
Chiorides (410 ppm maximum as NaCl)
Suifates 250 ppm maximum
Silica 150 ppm maximum

Notes:

1. Galvanized steel units require passivation in order to prevent white rust (refer to passivation below).

2. Hardness and alkalinity limits may be exceeded under certain circumstances. Consult your water treatment
specialist for recommendations.

3. The conversion factor used to determine conductivity is 0,625 (TDS = 0.625 x Conductivity).
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ugwmm Treatment ﬁgmwwmm& o
hemical treatment programsfmus ‘meet the foHowmg requ;rements._ ' :
The chemicals 'must be compatlb!e with the unit matenals of construc’uon as weH as other: matenai
-~ the system (pipe, heat exchanger etc): - , ;
s Chemical scale and corrosion mhlbxtors particularly ac;d (rf used) should be introduced into the cwculatmg
water through automatic feeders. This should be done at a- point in the system where total mixing and -
dilution occur, before reaching the gvaporative cooling equ;pment “The preferred injection point for chémical
scale and corrosion inhibitors-is on the discharge side of the system circulating pump(s). These chemicals
should not be baich fed directly into the unitis cold water basm or water distribution system, as 'th1s can
severely damage areas directly contacted,

When chlorine.is added fo the system, free residual chlorine should not exceed 1 ppm, except asnoted. in
stari-up:-and shutdown section. Exceeding this limit may accelerate corrosion.

@

= Passivation is the formation of a protective, passive, carbonate layer on galvanized steel surfaces.

= On the newly installed units, to provide maximum protection from corrosion, take special measures to
passivate galvanized steel surfaces.

> To ensure proper passivation of the galvanized steel, keep the pH of the circulating water between 7.0to

- 8.2 for four to eight weeks after start-up,.or until new zinc surfaces turn dull-gray in color. '

If white deposits form on galvanized steel surfaces after the pH is retumed to normal service levels; it may

be necessary to repeat the passivation process.

o

NOTE: Stainless steel cold: water basins and basins proteoted by the TriArmor®? Corrosion Protection System
or Thermosetting Hybrid Polymer do not require passivation. However, if the upper structure is
galvanized sieel; passivation is required.

« The warm, oxygen and nutrient rich environment inside evaporative cooling equipment provides an ideal.
environment conducive to the growth of algag, slime, and other micro-organisms. Uncontrolled, this can
reduce heat transfer, promote corrosion; and promote the growth of potentially harmful organisms such as
Legionella. To avoid biclogical contamination and minimize the risk of Legionella, initiate the biocide
treatment program at start-up and.continue on a regular basis thereafter in accordance with the treatment
supplier’s instructions.

» Bleed/blowdown or chemical.treatment used for corrosion and scale conirol alone is not adequate for
control of biological contamination. ‘

* - Introduce solid or granular biocides through a.chemical “pot” feeder installed in parallel with the system
circulating pump. Diluted liquid biocides may be added directly to the cold water basin.

> If ozone water treatment is used, at no point should concentrations exceed 0.5 ppm.

e Initial Start-up and Start-up Following a Shutdown Period:

o To minimize the risk of biological contamination during a shut-down period of three days or more; it is
recommended that the entire system (evaporative cooling equipment, system piping, heat exchangers,
etc.) be drained.

o Toresume operation of a drained system and at initial start-up, clean all debris from the cold water
basin and fill the system with fresh water. Then execute one of the following biocide treatment
programs while operating the circulating pump and prior to operating the unit fans:

> Resume treatment with the biocide that was used prior to shut-down. Then run the pump only
while maintaining the maximum recommended biocide residual for a sufficient duration (residual
and time will vary with the biocide) as recommended by the water treatment supplier. Start the
fan only after this treatment period is completed.

Check the pH of the circulating water and, if necessary, adjust it to 7.0 - 7.6 pH. Then, running

the pump only, treat the system with sodium hypochlorite to maintain a level of 4 to 5 mg/l (ppm)

free chlorine (as Cl,) over a 6 hour period. Test kits for measuring the free residual of chlorine are
commercially available. Start the fan only after this treatment period is completed.

« When it is not practical to drain the system during shut-down periods, install a by-pass fine with shut-off
valves to permit the recirculating water to circulate throughout the system, including the unit basin, while
bypassing the fill section of the evaporative cooling equipment (fans should remain off),

< Treat the system as per one of the above-described methods prior to restarting the unit.
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hich can ‘be used to clean condenser
recaunons molude

The temperature of the solu’aon‘ should never exceed ‘lDD"F (37 8°C) '
“The maximum’ concentration of: chemloals in ‘the circulation: solittion: shou id not exceed any of the followmg

0 5% Sodium Hydroxide
o 5% Sodium Metasilicate
o 2% Sodium Carbonate. -~
o 2% Tetra Sodium Pyrophosphate- -
“0.-0:5% Trisodium Phosphate:
o 0.5% Sodium Nitrate’
0 5-10% Butyl Cellosolve

[

BV E rd RAREE S
v 3/ Q"‘s FAYRLY, HEY, &

"_Both the msrde and outsrde of the heat exchange coil- may. require occasronal cleaning. The chemlcals used:

e F

33

: "_"_must be compaﬂble with the materials being treated. For example, the standard coil outside is galvanized

“steel. The. inside of the coil is black carbon steel. For finned coils, the coil cleaning must be careful not to
'damage the fins (outside of the coils) and the coils themselves. For specn‘ro recommendations on:coil
cleanlng, contacta quallf ied consultant.

o {?' 3 £
The mstallatlon and manufactunng processes commoniy used for field assembly of steel-piped systems may
leave weld byproducts inside coils and connecting piping (especially in refrigeration: systems). It is: common
practlce to install filters and/or strainers:that remove contaminants during mmal system operatlon Shortly after
system startup, the ﬁlters and/or strainers should be cleaned or: replaced

A proper water treatment program administered under the supervrs;on of a competent water lreatment
specialist, is'an essentlal part of routine maintenance to ensure the safe operatlon and longevity of .
evaporative coolmg equnpment as well as other system components.

o ln evaporatlve cooling, evaporation of a small portion of the recirculating spray water as it flows through the
equipment causes the cooling effect. As: this water evaporates, the impurities originally present remain in
the recirculating water.. The concentration of the dissolved solids increases over:time and can reach
unacceptable ievels.

+  In addition, airborne impurities are often introduced into the recirculating water. If these impurities and
contaminants are not effectively controlled, they can cause scaling, corrosion,; and sludge accumulations
that reduce heat transfer efficiency and increase system-operating costs, potentially shortening the useful
life of the equipment.

> The degree to which dissolved solids and other impurities build: up: in the recirculating water may be
defined as the cycles of concentration. Specifically, cycles of concentration is the ratio of the concentration
of dissolved solids (for example - chlorides, sulfates, etc.).in the recirculating water to the concentration of
the same material in the make-up water.

= In order to optimize heat fransfer efficiency and maximize equipment life “bleed” or *blowdown” a smalf
amount of recirculating water from the system. This controls the cycles of concentration to maintain the
quality of the recirculating water within the guidelines given in Table 2, on Page N105.

= Replenish the “bleed” water with fresh make-up water, thereby limiting the build-up of impurities.
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ater treatrr

Bleed Rate = B"—'

E

o

=s)

B Bleed Rate (GF’M) .
= Evaporation Rate (GPM) = Q (GPM) X RI(°F)x.001

vxty 1Y

Q= Process Fluid Flow Rate (GPM)

R = Range

n= Number of Cycles of Concentra’uon = CR/CM

CR = Concentration in: Reolrculatmg Water
‘CM= Concenfratton in Make -up YWater

“NOTE: The evaporatfon rate (E) Can be determmed by any one of the following methods;
1. The evaporatlon rate is approximately 2 GPM per 1 million BTUH of heat rejection.

2. The evaporation rate is approximately 3. GPM per. 100 tons of refrigeration.
- 3. Evaporation Rate =Q (GPM) X R x.001 (as shown .in the example above).-

,ble'ed from the systém In ihls arrangemeni
easure the rate of bleed by filing a

The following example illus}tfates a bleed rate calculation:

& 1\.,"3!’2

« Closed Circuit Coohng Tower

> Process Fluid Flow Rate = 800 GPM ,

s Maximum Allowable Chlor;de Concentration = 250 ppm
- Concentration of Chlondes in Make-up Water =45 ppm
- Range = 10°F

¥ Bleed Rate'

o

fioi Soin this case,

E=QXRX0.001=800Xx10x0.001 = 8 GPM

CR 250 ppm . 5.55
CM 48 ppm

Bleed Rate = B = —=_ = 8CPM__ 95 5pw
(1) (5.55-1)

Therefore,.in this case we must bleed approximately 1.75 GPM to limit the concentration of impurities.

NOTE: This example focuses on a single parameter (chloride concentration) of water only. The bleed rate
required for a system (when evaluating more than one parameter) is.the highest bleed rate required to
keep all parameters within recommended limits.
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--,—T e cold Water basln heater consrsts of one or more electrlc e
- immersion heaters. It is desrgned _ prevent the cold water ‘asm
“from freezing during shutdown o tandby. The heaters are sized

-~ for the specific applrcatlon The heatin element has an enclosure
“that is sujtable for outdoor use. .

WARNING: The basin heater is not des:gned to preven% rcmg '
during unit operation.

m«?

Ensure that the heatmg element is’ completely. submerged before
energizing | the main disconnect. For installations thathave.a BAC . .
Controls Enclosure, please contact your local BAC: Representatrve.,
For rnstalletlons that'use a BAC Heater Control Panel, see below

Figure 1 - Basin Heater
& 3 AC Hes : ;
The heater control system consists of a heater control panel and a combmatlon temperature/llquld level
'sensor. The stainless steel 1/4’
the basin liquid temperature is above 45°F (7.2°C), or whenever the sensor probe is not fully submersed: The
control panel. has an enclosure that is suitable for outdoor use:.

NOTE: The heater control panel temperature/low level control can: only be used Wrth the supplred combrnatlon
temperature/quurd level sensor probe Please: contact your: local BAC Representatlve for replacement
pans ' , . : ; : v

The control system utrlrzes a 24V combrnatron temperature/low llqurd level control sensor which is’ powered by:

a transformer in'the control- panel When the sensor provides a 24V signal baok to the control: panel, the panel
then sends a 24V control voltage to the magnetrc contactors When energlzed ‘the magnetrc contactors supply
line voltage to the heaters

v
o

§Rl
Ensure that the heatlng element is eompletely submerged before energizing the main drsoonnect The
combination temperature/low level control is preset to energize the heater at 45°F (7.2°C), but will not
energize if the water levet is too low or if the water temperature is above 45°F (7.2°C)..

WARNING: Bisconnect the heater control panel and fag the circuit out before performmg the following
steps. E

feating neatetwhsn wa artis atwove 4507

- - Disconnect the heater control panel and tag out circuit,

+ Remove the heater control panel cover.

> Remove the sensor wires connected o terminals T1 and T2 on the combination temperature/low level
control and isolate them.

- install the 1.5K ohm test resistor supplied with the heater
terminals T1 and T2.

= Install the heater control panel cover.

« Energize the system. You should hear the contactors close, energizing the heater.

= After operation, de-energize the circuit, remove the resistor and place it'back in the storage bag. Check all
connections, reconnect sensor wires per the wiring diagram to terminals T1 and T2 replace the cover, and
place the system back in service.

FEEEe
1A

O pr ey
& {) Vi 5)}.

control panel (in bag on outside of cover) across
¥ 7/

WARNING: Do not operate the system unattended or for extended periods of time during test mode
(resistor across terminals T1 and T2). Operation in water temperatures above 45°F (7.2°C)
could damage the unit.

1. Reprinted with permission from INDEECO O&M #78-2000-83-5.

" NPT sensor has an onfoffirelay output that de—energrzes the heaters whenever
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e Remove the heater control panel cover T ' v S
= Install a jumper wire- across termmals G1and G2 on the combma’ﬂon temperature/low level control ir’cuit o=
board. S T
e ,lnstal! the heater control panel cover

WARNING: Do not.operate the system unafz‘ended or for extended beriods. of time with G1- GZ :
Jjumpered. A jow liquid level condition could occur and the system will not shirt oﬁ‘ whlch
could result in damage to the heater and unit.

« Energize the system and listen for the contactor closing.

+  Operate-the system until the ice is melted around the probe.

< After operation, de-energize the circuit; remove the jumper, check alf connections, replace the cover, and
place the system back in service.

The PMC/BETA electronic switches utilize a solid state crystal ‘ :
accelerometer which provides an electrical output when:itis / , b N
deformed by the vibration forces. The output is electronically
converted to a signal proportional to velocity. This signal is
compatred with a preset limit and triggers a solid state relay if
the limit is exceeded. There are no moving parts in the 440
vibration switches except when confgured with mechamcal
relays.

An important feature of the PMC/BETA switches is the built in
time delay. This prevents triggering of the alarm or shutdown
functions from transient increases in vibration levels; It also
avoids shutdown due to transitory vibrations occurring during \
start-up. 3 second alarm trip delay is standard, however time

delays are independently adjustable in the field over a range of Figre2 - ElectronicVibration Cutout Switch

2 to 15 seconds.

“Test” position on the shutdown dial sets a minimum set point so that any vibration will cause trip condition.
Light will come on immediately, and trip will occur after duration of the time delay, proving that the complete
system is operational. If test position is maintained for less than the duration of the time delay, trip will not
occur, thus permitting system test without shutdown:

Connection between terminals 5 and 6 latches triac output in the alarm state after setpoint is exceedad.
Operating the connection will reset the output to non-alarm state.

2. Reprinted with permission from METRIX Instrument Company documentation for “Electronic Vibration Switch PMC/BETA 440 and 4507
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_ BAC ‘recommends addmg a flange- connection for field mstal!ed equahzers bypass: and ou’zle’c Conneotfons P{éase
- order the foilowmg supplied prior to unit shutdown Ck

‘ 'Table 3 Supphes for Installing Field Connectmns

Template for the connection with:bolt holes ; Stainless Steel threaded shoulder bolts
Type 304 stainless steel backing ring with gasket " 1150 Ib flange — please weld any piping to the flange prior to'installation’
Vulkern® caulk Gasket for the outside of the cold water basin

1. Use the BAC template provided with the accessory to layout and mark the hole pattern on the exterior of the
cold water basin.
2. Drill & pilot hole from the outside of the cold water basin to the inside. of the cold water basm
3. On the inside ‘of the cold-water basin:
~a. For connections 3" or Iess score the TriArmor® Corrosion Protectlon System thh a hole saw. as shown m
Figure 3:
b. For connections 3" or greater, proceed to step 4 and 4b.

Figure 3 - Scored TriArmor®

4. Cut the hole from the outside of the cold water basin.
a. Use a hole saw or a step drill bit for smaller
connections 3" or less as shown in Figure 4.
b. Use a reciprocating saw or a Sawzall® for larger
connections 3” or greater.
Position the BAC supplied stainless steel backing ring,
gasket to the inside of the cold water basin.
6. Position the flange to the outside of the cold water basin.
7. Bolt the flange and the stainless steel backing plate
together using stainless steel bolts.
8. Seal any exposed galvanized steel of the connection
inside the cold water basin with Vulkem® caulk as shown
in Figure 5.

W Uk
o

‘O‘i

Figure 5 - Caulk Exposed Galvanized Steel
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. Bammore Arrcod Compan mamtams a stock of common replacement parts at all times.
Many BAC Representatlves also have BAC replacement parts stocked in their warehouses.
These parts are designed: and built specifi ically for BAC units and assure BAC's customers of:

o Guaranteed performance L ,

o lmmediate availability in maost cases

o Original equipment quality -

o Local assistance with service problems

All factory-authorized parts are guaranteed for'1 year and their use will ensure continued maximum-
performance from:your BAC equipment.

Parts shipment is normally made within 3 business days after receipt of an order.

in emergency siiuations, shipment can usually be made within 24 hours.

To order factory authorized parts, contact your local BAC Representative. You can locate your local BAC
Representative by the label next to the unit nameplate, by calling (800) 896-8497, or via the Internet at
www.BaltimoreAircoil.com/repfinder. Be sure to include the unit serial number when ordering any parts.
To facilitate service of your BAC umt it is suggested that some of the following spare parts be kept on
hand:

0 Make-Up Float Ball - iarge diameter

0" Valve Seat for Make-up.Valve — elastomer seat for positive shut off

o Fan Shaft Bearings — grease-lubricated ball bearings with special moisture proof seals and integral
slinger rings designed specifically for evaporative cooler applications.

o Fan Belt— solid backed, multi groove, specially compounded, neoprene polyester drive band.

o . Spray Nozzle and Grommet Kit — large.diameter plastic metering nozzles engineered for optimum
water distribution

o -Access Door Gasket: :

o In addition {o the repair parts, BAC also offers many retrofit kits designed.to enhance safety and.
access; ease of mamtenance/operattonal flexibility and provide additional capacity and capacity
control.

Finally, your local BAC Representative usually stocks common wear items for immediate delivery, and is
available to inspect your unit to ensure it is in proper operating condition. :
Please record your unitis model number and serial number (as they appear on the unit nameplate) on the

. front and back cover. This will help ensure the quickest, most accurate response o yourinquiries.
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S \/’ Coo mg Towere deitver mdepeﬂdenﬂy vem‘ ied, fuify rared ther mal pes*ormance over g
' wr e rcznge of ﬂow and rempera’ture redL irements. The Senes V can be installed i meeers ? is
'agse suszab%e for h;gfn temperature app lications with eﬂieriﬁg. water temperaiures of up to
170°F. The Series V minimizes sound levels and installation costs, provides year-round
ﬁo__peraftir‘sg ;reiia‘bilii:y, andeimp[iﬁes maintenance ,re’quire_ments,
: -'Low Profrle Senes V Coohng Towers dehver lndependently vermed quy rated thermal performance over a wrde
range of flow and temperature requ:rements The: Low Profile Serles V. can be msta!led indoors and can
accommodate limited ceiling or enoiosure heights: Compared to other Coolmg towere It is also suitable for hrgh

‘ :temperature apphcatrons wrth entering water temperatures of up to-170°F. The Low Profile Series V mmlmrzes

o fsound fevels and mstaHatron costs; provrdes year-round operating re!rabmty, and simplifies mamtenance :

o *:requu’ements

. ?%Gdi:ét Spoﬂi@’ht

~8ingal evblde An~ Inlet (fenglish/ roducis/coohn'

ntowers/senesuvlbenefrts#ac 1)
“Sound SensmVe Aiternatlvee (/enqlrsh/productslcoolrnc;-iowers/senes»vlbeneﬁts#ad)

Suitable for tndoor or Outdoor Instal atxons { enghshlproducis/coo ng-towers/seri ries-vibenefits)
Low Profile Medeis Avaiiah!e (Ienqissh/pioduc‘zs/coolrnq-towers/ser;es-v!be:1ef|ts#ac3)

BALTI GUAF?STM PLUS. Fa“} System f/enqérsh/pmducts/cooiquowersleenes vicustom-features-options#aci}

High femneraiu re ﬁmpﬁmat!ene (/enqireh/producrslcoolrnq»r‘rower s/eerses»v/benefrte#dc#)
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99 = 502 Nomin'aif Tbhs’

297 - 1506 GPM at 95°F/85°F/78°F

Small to medium HVAC and
industrial applications

Ideal for installations
with limited footprint

Counterflow unit Replacements

Cwadss am
OV

: HEvE
watER M PR

CCOBLES
WATER OUT -

L eiom Nominal Tons

48 - 816 GPM at 95°F/B5°F/78°F

Small HVAC & industrial applications

Installations with extremely low
height requirements

Indoor installations

High temperature industrial
applications

Tight enclosures & installations
requiring a single air inlet

S eiviel & ids]
WATER OUY

12 - 1,335 Nominal Tons

36 - 4,005 GPM at 95°F/85°F/75°F

00

@

wal
e

SUBMO] <

Small to medium HVAC &
industrial applications

Indoor applications

High temperature industrial
applications

Tight enclosures & installations
requiring a single air inlet
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VT1-N20g-P

' 1017.5/8

189 TO NS10-P

VT1-N220-0

12! 4-5/8"

VTI-NA18.P

6,580

12'4-5/8"

418 18,490 10,680 10°7-5/8
VT1-N44G-0 440 106,200 19,110 11,300 6,200 124508 7 10
VT1-N480-P 480 115,900 19,490 11,680 6,580 12 4-5/8" 11 107
VT1-NG10-P 510 711,806 20,390 13,080 6,580 13 9-3/8" i 0"

Do not use for construction. Refer to factory certified dimensions.

Notes:

1. Operating weight is for the tower with the water level in the cold
water basin at overflow.

2. Unless otherwise indicated, all connections 6" and smaller are

MPT. Connections 8" and larger are beveled for welding.

3. Fan horsepower is at 0" external static pressure.

4. Nominal tons of cooling represents 3 GPM of water cooled
from 85°F to 85°F at a 78°F entering wet-bulb temperature.

5. Unit's casing section is the heaviest section.

Copyright Baltimore Aircoil Company 2009
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